Searching PAJ 



1/1 ^— V 





PATENT ABSTRACTS OF JAPAN 




CI uPublication number : 08-037461 


1 — — — 


(43)Date of publication of application : 06.02.1 996 


(51)Int.CI. 


H03H 1/36 


1 . — _ 


nUoH 1/14 


(21)Application number : 06-169879 


(71)Applicant : MATSUSHITA ELECTRIC IND CO LTD 


(22)Date of filing : 22.07.1 994 


(72)Inventor : FURUYA EIKI 


I ; ' ^ . 


OKA KOJI 



(54) A/D CONVERTER 
(57)Abstract 

PURPOSE: To obtain the A/D converter in which a required minimum time 
for the comparison of a comparator is reserved even when power supply 
voltages and performance of each processing are in dispersion by detecting 
a minimum time required for the comparison of the comparators and 
controlling the comparison time of high-order comparators with a control 
signal of a time width corresponding to the minimum time. 
CONSTITUTION: A comparator 17 and a high level comparison time 
detection circuit 18 detect a time required for a change in the comparison 
result from L to H and a comparator 1 9 and a low level comparison time 
detection circuit 20 detect a time required for a change in the comparison 
result from H to L. An output of the circuit 1 8 is given to a NAND circuit 

31, an output of the circuit 20 is given to the circuit 31 via an inverter 
circuit 30 and an output signal from the circuit 31 is given to an AND circuit 

32. The circuit 32 receives a clock signal in the same timing as the control 
signal of the comparators and a high-order comparison decision signal is 
outputted from an output terminal 36 of the circuit 32. The control signal is 
given to a high-order latch circuit 8. The basic operation of a latch circuit 9 
is the same as a conventional A/D converter. 
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<fc o X taiSJtiSEffioJttil^M &«Ifflif -5 J: -s tc«| 

[0 0 0 1] 
[0 0 0 2] 

mmm&(DT OP mcoxiji^f: 3\t&mmEE<DBOT 
9 y ^5UTf fieffl 3 n-5 9 y ^mn. i o tt±«j:x > ^ — 

^IHK. 1 1 «T(iiifci!i>Sg9fI. 1 2«Ttitfclfi:i!g«7-y 
?^5iJ, 1 3 ttTfix>a-^'l5iK> 1 4 tt^/ D -y 

niK. i5«ai*iHiK, 1 6«5^s?5';um^ai*^r 
[0 0 0 3] ii 5 mm±&it«t?sm e *±t^^iBT 
t . waaifttttSEis* 7 y s * j:t;fjKr8BTttJt«E«s 

*7'y9^?iJl 2ltMV^e.nTVi-5^<y^I5I«S9(DInlKia 
•c*-5. lasir^fet^T, iKfi£il?!ltbX4 6«T:^-ni^ 
«^OA:*)«8^^. 4 7 «Sip®E<Z)A*«^. 3 7,3 
8. 4 0. 4 2. 43\i7,'iy'^. 3 9tt^«. 4 1, 
4 4, 4 5 ti-r >/N--;5'llIK, 4 8 fiifc«;i!S«W:^^ 

C0 0 0 4J 06«, =^3y/mttmS7<DW}f^>S:mm 

5^ 3 7 ^^zf4 0 (ommmni&i&. c tt±<sfcjttiiE«c« 

tt-SX-f 3 8 OMffl)m#»[Jg. d it±{SLitmi^m^ 
•yg^lHlKtciittiX-f y 5^4 2 ©SfWm^iKJg. e \tT 
itAVtmz^Vt^Ts-f y 5^3 7 ©M«m^«f^. f «T 
teifctSlSIC^Jt^^X-f >y5^3 8 04fffiim^iS}g*S%-r. 
X-f y?^4 3ttd©S<Em#T®IfflI$nTt»*. S^ffll 

m^tt/wMiKiTx-f s/g'*«:t>u p— a!ra-c:*-7r 
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[0 0 0 51 ^fcJC, H4T?»|fP»rt3t^TBl?8f 7^ 

Jtess^jejsiyrFffiJtttsa^iji icA*$n. sjps 

4 IC J: o T»i« Ufc«£E36«. OTIBittitttSJII 6 Ic A 

*Sn±«!:H:«!!*<?a:$n2). Krffi±ti:itiS!S5ll 6 Tit®E 

±(arx>3-y@ISl O-cra-HXlft^n-Stl^WflcT 

teJtiSEis^ji iicA:fjsnTtttfce*»?a:sn«. wibt 

^JtesaSJiJl lt?iti5E$n:fclS^ttTttJt«ig*^>y5^ 
n \ 2T7'y5^Sn;fc«. TfitX>3— ^'ipJISl 3 7?=! 

tt:tt)Bf«7y5^5iJ8, ±ffix>3-5'I5iKi o, T«iJt 
WL^n \ 1, Tfiritlfcie«7y5^3»Jl 2, Tfi:x>3- 

1 4J;Dtll:^3n-5i'Dyir«^fCJ;0*!liW$n-5. 
[0 0 0 6] ^(C. Bl 6 -f:mLi:.^VcMm9\ 6 J:7XAtr 

Jgm^y^'jai 2»CfflViSnT«'»-5 7y9^lHl»9©S& 

[0 0 0 7] k.mm.^. TC!:tti!i!Sg«^n^n, 

5=^3 7*J:t^4 0*t:4->lxTX^y5=-3 8*t:t7UTV» 
50 sairat?, T:^^^fA;^«^*1^•>:/U>i^■r•5. r<D 

5^08Stttt>»C, X-fy5^4 2*<:*-7, X-f y5^4 3*« 

M, fiP^, X-f y9^3 7:fe.fc?/4 0*i;*-7L.TX'f >v5^ 
3 8*t:j->UTViS»!Bn?. 3l«paBE*S*P«BEA*« 
^4 7JcA:^-r^)::ttwJ;0±fi:®itiS«Sff5. co« 

y5"4 2*t:t>, X'f y5^4 3 *t;i-7UT±ttJt«IS 
40 :S©^-/9^|5]B*»X;l~a:;fe-SCltfCJ;0, it*!lEi!S«** 
it«IS*aj^«8^^4 8J::a*$n-5. SJcic, d©®^*« 
D-ICiteO. X-f y5^4 2*t:i-:7bX-f y5^4 3*t:t> 

r-5ctl::J:0, lte«e«|fl:<jSg^4 8 Jctll;^)3nfcm 
X-f «y^3 7:teJ:t;4 0d^:t7U, X'f 2/^3 8 

■r-5 d t »w± D Tffiit«*^iiff n-s. 

[0 0 0 8] 

50 [«M**»«tUJ:-5t-raBljei 4e*©5^3yAffllfc» 
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[0 0 0 9] *^eg«fl5fH©pgg;SC=&^ftt--5fc»tC7a: 29 

o "b, it«fcs-r Sigjss/m m«wi«T-5 ji 

t *«T^ S A/D|E»8g&li«T « C t S B W t-r 5. 
[0 0 10] 

[iiiH*«8t-rsfc8&<D#iH iriB®»H*»st-r«fc 

[0 0 11] 50 
[0 0 12] 

&fe^r^;/bi&a>H:«^8s. 2 0 nmiiksm 1 9 cDittsi 

J: rj ifc^lif^ra =£-^ta-r -5 d - '^^UJtttl^WftitBllI 

gs. 2 1 \tmi.)\-i V'^)\']icMmwim&mi& 1 s 
u-v^)\'\3cMm^m.\xmi&'2. o©m*M#ti^pyi' 

[0 0 13] BI2i::«$V)r. «I^SIjRa:bT3 3»8irS 

jt«si 7c!>ffl*e^**A*ati<&*s^, 3 4ttirEtt: a? 



1*iB¥8-3 74 6 1 

4 

«gl 9«!)a*«^*«A*Sn-5SS^. 2 2. 2 3, 2 

6, 2 7«X-f .yg=^. 2 4. 2 5. 2 8. 2 9. 3 0 
-f >n— ^'lUK. 3 IttNANDlHlSS. 32«ANDI5I 

K-ra&D. 3 stti'Dyi/^^iaiKi 4*^&a;*jan-& 
□ y i^m#©A*sa^. 3 6 \-t±micmz.^issm 

Eifc« jg 17,19 ©«fiEtttJI3Jt«iS 7 ©«}<« 1 1^ U 

[0014] 0 3 «. «tiait|!i!Sg 17. 19. fttflHA'f 
l^'^JVJttSE^WiRtaiHlK 1 8 . ttfl2D-U'^;WJttSE^W 
«tWlHlK2 0:feJ:lXW82±tflcH:«^l^reSi^fflft9ffli©^^ 
^|5Iil»2 l©»fPS:Kia-r-5fci!&©^"f 5>i^5^-\'-h 
0 3tC*JViT. afifltriEifci^ggl 7;feJ:r/l 9 
fc^felt^X-f •y5'3 7*5j;r;4 0 0®Jffll«^Sf^. btt 
SfrEJtttSgl 7*SJ:tXl 9 tiSttSX'f yg^3 8®«W 

e^jfeji?. c tttais/N-r W'^^pitiSi^wi^aiisK i s © 

ffi^JftJ^, dttMIBD-^'<;P]t|S!^ra«4ffililK2 0© 
m^jfi?^. ettNANDlHlKS l©Ul*«?g, fttAN 

D laK 3 2 ©w^^jjft j^. g tttcrlBA-f P"^;ntifi!^w«^ 

fflHIKl 8 iC^fcltSX'f >y5'2 2tiJ:r/2 6©$!liWM^ 
iftj^. httMiSn-W"^;ktfc|SE^m«iailsl|^2 0Jc*5lt 
■5;^ -f 2^5=^2 3*i:r^2 7 ©«!fWm#«E}^T?*S. 

[0 0 15] <*:tct(ifPi::oviTisi«^s, }^*5. tJiaJt 

lllE3gl7. 1 9©«ifi!tttWIBtfctlifS7 tl^D-C&O. W 
l!B/W^'^JkJt««fm*ftai3»l 8. *(rED-1^'<;Ht 

«iiE^re«^tuiHiiS2 oiJitxsftiejifitJtiii^rayi^fflMffli 
<i^ss*iBiK2 m^©<S)«:fej:i«»mdtfie3fec»iti^i; 

[0 0 1 61 BI9tt. jtttS©AAiST«BEtS«P«8?^ 

mjEE©«ffigfm*«»-5«-&©Jtt!JS©til:^iS}^*5J:r/^ 
^•>5^lHlBS©W:*7»J^S:*U&'fc©T7*-5. (a). (d)tt 
Jtfejg© A*SSH?fte t»ipS8HHiffi©««fcM*«ra CT? 

(a) «A*«^mffi**S^ig^«m<t D iiS < (d) \fKn^ 
^mBE*«S2P«^mffiJ:0®V»«-&©»[fg. (b).(c)tt 
Jtti!Sg©A*«S^«ffiiS2p«8^ SJE©SttM**l^ UT? 

(b) «A*«^ «ffi*tSqiia^«flE J; D its < (c) ttA*iS 

[0 0 17] 09t?*-rj;^fC. giJg(a)i5a;md)©« 
Jfc'CTSEJg (b) :te J: (c) ©«^©a 5 *««;««© A 
:ft^^^®ffiiS^Sg^@£E©€i(4M**/jNSVii:lr. tfcii 

8i©tfl:^jttifciiffi©y'f >f&$nTm:^snsfcj&, tt 
eESwa^wx-fb, rj**3S7 yg^@BS©A:^jSiT?©« 

fl:ttiSJ^<a) *.fctX(d) ©«-&Jctt:'<-CS[J^ (b) :fe<fc ([^(c) 
©J®-&©t35*MN$<;^-5. U?£:*<-3T. ^u/g^OK© 
W;^*^ 7 ^EK© U ^ ^ifflJri^r * T©«rmd« <a 
' ):feJ:t;(d ' )©ifr&JCJt'<T(b * ):feJ:t;(c ' )©«^ 
©ls^**:S<*»*»-5ctic;a:^». c:;iT(a' 
iHlKtC (a) *t A:* * nfc i: ^ © 7 •;/ 5"lHl8S©m:<7&Jg. 
(b " ) » ^ y f^lHlBS (b) d» A* ;S nfc t €r © ^ s/ ^'IHIIS 

©m*«[}g. (c')ta:9yg^iHi»ic(c)*«A*3nfctfr 
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Hdt/h * v» a f itijs*t jtesE s^T-r -5 ® fcg 

[0 0 181 SHC^V^T. WSatfclSSSl 7(DT:J-Di/ 
S^SiaTO PfillA:^^^ 2 J; 0 1 

&s*P®ffi^^S5i**tg5(K^EnTVi.5. Sttiaitisi 
oMffiA*ss^3**a«gsnTfeo, mm&ecKijm'f 

\Z it =7 ^'-ffilajijro ^-rS^SSx B O T T O MffiJ A;f7« 
^ 3 J: 0 1 IHS:^hbfcS«P«£E5S^gBi)-*t» 

W©:S''f 5>i/TS2pfigtTOPffl!l«£EVtop S-y->y 
U>>/bfc«, 0 3©«?gb<D/W»8M«5^'-<5>^T 
5 ^'-fitftJfl® tf T?S«PfiSiT O P (fflA*S8T 2 ± 0 7 
y-SfitHHSr^hLfcSJpajEVtop-l tWJttiSff 
•5. W8ejt®!3g.l 9«0 3<Di^J^a®/W^SM<75 

^'<5>^-CSipffilaBOTTOMMttJBEVbottoni S 

> ^ y-sst^jwi' raipfiSiB OTTO u.mK-h 

«8T 3 J; D 7:5^-ffitfi HB&r^h Lfca«P«JEEVbot tonH-l 
7 *5j;CXfltria«:ttS§ 1 9 *S7^^-atn: 1 

^;UH:e>^miftffilBlE& 1 8®A:^«ST3 3(r»MrSBH:«S 
HJgSi 7coJtS^iie«tLT#fcA'f P'^;i^d<A:*;Sn-5 
Jltt/iO, ffliaD-W'><;Uitlfc^m«ili}IiIB&2 0©A 
*Sa^ 3 4 Ctt*(ri2Jt«I5I» 1 9 ©tfctSEilS* t bT«lr 

D-^'^;P!i)tA:^$n-5ct{z;fe-&. Jt«iiS§<7>A 

[0 0 19] mis,f\<v^)\^vcMm'mtmm&\ 

la 3 ©iftJJJ g :fe±tJth T^T J: 5 Ir, tliiSJtiasS 1 7 *t 

^LX-f •>5^2 3«xJ->-r2)^:i:»CJ;DMr82A-l'U'<;i^ 
H:«^ra«iaialKi 8©ai*€:a-U"^Jktc«-&. ffliSB 
Itttill 7*«ifctt*BBSSi-S^"f 5>i^t?X'f »>^2 2 
S:i->UX'f 5'g^2 3S:t7f2)Ct{CJ:oT. 03® 

\m c ■e^-r.k 5 \z. wiba*^?' 3 3 ®>'\'f 
KriH/N-f U'^ji/jtK^M^aiHiis 1 8 <n^tiWf-\z.mz 

tJ. |g3®SEJgg*iJ:tXhr5^-rJ:3IC. sagBittsisi 
9*i-y->7'U>i>^f^€:ff-3TtiSra«, X'fy?^2 6 
*:^-7L>^-T ^9=^2 7&:i->t- SUttiO, HHSO- 
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2/5^2 6 Srt^LX-f ^5^2 7 ^f-S fC«fc tp 
T. H3®&ffi?d-CS^-r«t3lr, taffiA:'3^^3 4®P 

SI 9:feJ:tXtfnBD-U^;i.Jt«WIW«iaiiIK2 Q-Cifc 

miHiK2 o®m*«-f wt-^'iaas os:ft-LTNAN 

DUIKS 1 »CA:^^na;it»CJ:D> WIHNANDlHlK 
3 i®ai:^7«STJc03®iSJ^eTn^r<fcp?a:tH:^i6JK** 

ANDIHIK3 l®m:^M^tt. MtaANDlElK3 2 A 

*sn, "t>5-:«roA*iS^fcttBi3©iftjgbTrm*n 

nsCtCJ;0, ttlEANDlHlte3 2©ai*«^3 6 t 
B 3 ®»Jg f -es^^ns J: 5;*±fl:iktSj»:£ffl<H^*ttH 
*^n-5. -e-L.T8&IB0 3©&JI?f ©A-fWra^iJiffiifc 

^^na. 7y3=-liI!S9-C®S*»fPtt«)!3l5«t|gU;-C* 

[0 0 2 01 J&l-t)S'<&J;-5Ja:lHlK&fflV»-5C:<htJ: 
0. H3®«Jgc*J:t;BI3©SE}gdT3^*n-5J:5;te 

■& r t «. 

[0 0 2 11 K±tt5^3 u/AS!Jtl!!!S*fflVifciaM^M 
A/D^8iSO±<ftJl:ISES€:«it|lrioTitt5«Ufc*^ T. 

&Jtt5E«. ffi©tt;e»®:;5iC. »iv»ttffi®A/DXift 

[0 0 2 21 

[BI®©|!g¥)a:lfi?gi 

[a 1 1 *S5^0-Sliifi«IOii[i£33jA/Da^S©y.p 
50 [BI2] *fE?«©-SliS«®iSie5»IA/DSE«SglC*lt 
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